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Study on Kinetics of Principal Component Release
During Chewing Process of Gelatin
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Abstract;In order to solve the problem of inadequate release of nutrients during oral chewing process of functional
gelatin gums, gelatin jelly contained vitamin C was taken as the experiment object. The oral temperature environment and
salivary secretion were simulated by a bionic chewing robot in the experiment to establish the release dynamics of the
main component vitamin C of gelatin jelly under different chewing parameters ( chewing frequency, chewing deformation,
saliva volume and chewing speed ). The correlation between the amount of released vitamin C and the chewing
frequency, chewing deformation, saliva volume and chewing speed was obtained. A multivariate linear regression model
between nutrient release and chewing parameters was established based on orthogonal experimental data. Based on the
model, the optimal chewing conditions for the maximum release amount of vitamin C were optimized. The proposed
method based on bionic chewing experiment to establish the release kinetic model of principal component has great
significance of reference for the development of viscoelastic foods for the optimal release of nutrients.
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Figure 1  Influence of chewing

frequency on ion release
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Figure 2 Effect of salivary immersion on ion release
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Figure 3

Influence of saliva amount on ion release
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Figure 4 Influence of chewing speed on ion release
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Figure 5 Effect of chewing deformation on ion release
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Table 1  Level of orthogonal experimental
factors of vitamin C release
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Table 2 Orthogonal test results of vitamin C
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1 6 80 2 40 0.699 8
2 6 90 5 60 0.749 6
3 6 100 8 80 0.681 2
4 9 80 5 80 0.6123
5 9 90 8 40 1.048 9
6 9 100 2 60 1.521 4
7 12 80 8 60 0.885 0
8 12 90 2 80 1.2253
9 12 100 5 40 1.624 1
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Table 3 Range analysis of vitamin C release %o

MR ky ky ks EI
A 0.710 1. 061 1.245 0.535
B 0.732 1.008 1.276 0.543
C 1. 149 0.995 0.872 0.277
D 1.124 1.052 0.840 0.285
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Table 4 Variance analysis of vitamin C release
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A 0. 443 2 0.221 16. 47 <0.01
B 0.443 2 0.221 16. 51 <0.01
C 0.116 2 0. 058 4,31 <0.05
D 0.131 2 0.066 4.89 <0.05
R 0.242 18 0.013
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Table 5 Linear regression analysis of vitamin C
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1 -1 -1 -1 -1 0.699 8 -0.699 8 -0.699 8 -0.699 8 -0.699 8 0.489 7
2 -1 0 0 0 0.749 6 -0.749 6 0.000 0 0.000 0 0.000 0 0.561 9
3 -1 1 1 1 0.681 2 -0.6812 0.6812 0.681 2 0.6812 0.464 0
4 0 -1 0 1 0.6123 0.000 0 -0.6123 0.000 0 0.612 3 0.374 9
5 0 0 1 -1 1.048 9 0.000 0 0.000 0 1.048 9 -1.048 9 1.100 2
6 0 1 -1 0 1.521 4 0.000 0 1.521 4 -1.521 4 0.000 0 2.314 7
7 1 -1 1 0 0.8850 0.8850 -0.8850 0.8850 0.000 0 0.783 2
8 1 0 -1 1 1.2253 1.2253 0.000 0 -1.2253 1.2253 1.501 4
9 1 1 0 -1 1.624 1 1.624 1 1.624 1 0.000 0 -1.624 1 2.63717
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Table 6 Variance analysis of vitamin C regression equation
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